古典型ヘッケ環の表現型について (非可換代数系の表現と調和解析) by 有木, 進
Title古典型ヘッケ環の表現型について (非可換代数系の表現と調和解析)
Author(s)有木, 進













, $A$ -mod , A- .
$F$ , $A$ $F$- . $A$ ( ) finite
, $A$ . $A$ tame
$\mathrm{B}\grave{\grave{>}}7\neq-\mathrm{f}\mathrm{f}\mathrm{i}1_{\vee}\mathrm{t}\mathrm{h},\mathrm{f}\mathrm{i}\mathrm{n}\mathrm{i}\mathrm{t}_{1}\mathrm{e}_{J},$
,
$\text{ ^{}\backslash }\backslash |\mathrm{h}f_{\mathit{1}}\langle,\mathrm{f}\mathrm{l}\text{ },*_{\backslash \backslash }\backslash \text{ }d|_{\mathrm{c}}^{}\text{ }1\text{ }\beta \mathrm{f}\mathrm{l}\dagger\ovalbox{\tt\small REJECT}\sigma)(1)M_{i}|\mathrm{h}\text{ }\mathrm{f}\mathrm{f}\mathrm{i}F[X]-\mathbb{J}\mathrm{D}\text{ },\mathrm{B}>\cdot \mathrm{o}(2))(A,F_{\frac{[}{\pi}}X])-\mathrm{f}\mathrm{f}l\mathrm{f}\mathrm{l}|\rfloor)\mathrm{J}\mathrm{D}\text{ }M_{1\acute{\text{ }_{}\overline{-}ffl}}\ldots$
.
$,M_{n_ d}}d\backsl sh J\mat rm{A}\text{ }\backslash ^{ backslash }A-7\mathrm{J} mathrm{D}\text{ }\Pi 4\mathrm{E}a$
)
$M_{i}\otimes^{-}F[X]F[X]/(X-\lambda)$ $(1\leq i\leq n_{d}, \lambda\in F)$
$A$ . $A$ wild ,
$(A, F\langle X, \mathrm{Y}\rangle)$- $M$ , (1) $M$ $F\langle X, \mathrm{Y}\rangle$ - , (2) $M$
M\otimes ,( ,y) –: $F\langle X, \mathrm{Y}\rangle-modarrow A$ -mod
$F\langle X, Y\rangle$ $A$ ,
.
Ll (Drozd) $A$ $F$ - , $A$ finite, tame,
wild { , 2 { .
$\langle$ Hecke . $W$ Weyl , $q\in F^{\mathrm{x}}$
, $\mathcal{H}w(q)$ $(W, q)$ Hecke . $W$ Poincare’ $Pw(x)$
$P_{W}(x)= \sum_{w\in W}x^{l(w)}$
. $l(w)$ $w$ .
$W$ Weyl , $A_{n-1},$ $\mathcal{B}_{n},$ $D_{n}$
$\mathcal{H}_{W}(q)$ $\mathcal{H}_{n}^{A}(q),$ $\mathcal{H}_{n}^{R}(q),$ $\mathcal{H}_{n}^{D}(q)$ .
, $W$ $B_{n}$ 2 Hecke
. Hecke $\mathcal{H}_{n}(q, Q)$ . .
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1
1.2 $\ovalbox{\tt\small REJECT} Q\mathrm{C}F^{8}$ . , . . ., $L_{-1}$, $F$
$\mathcal{H}_{73}(\ovalbox{\tt\small REJECT} Q)$ .
$(T_{0}-Q)(T_{0}+1)=0$, $(T_{i}-q)(T_{i}+1)=0(1\leq i\leq n-1)$
$(T_{0}7|)^{2}=(T_{1}T_{0})^{2}$ , $T_{i}T_{i.+1}.T_{i}=T_{i+1}T_{i}T_{i+1}(1\leq i\leq n-2)$
$T_{i}Tj=TjT\mathrm{i}(j\geq i+2)$




L3 ([AM1]) $F$ , $q,$ $Q\in F^{\mathrm{x}}$. , $\mathcal{H}_{n}(q, Q)$ finite
(a) $-Q\not\in q^{\mathbb{Z}}$ $n<2e,$ ,
(b) $-Q=q^{f}(0\leq f\leq e-1)$ $n< \min(e.2f’+4\dot, 2e-2f+4)$ ,
.
1.4([A1]) $F$ , $1\neq q\in F^{\mathrm{x}}$ , $W$ .
, $(W, q)$ Hecke $\mathcal{H}w(q)$ finde
$(x-q)^{2}$ \dagger $P_{W}(x)$ .
2
, $W$ , $\mathcal{H}w(q)$ $\mathrm{t}\mathrm{a}\mathrm{m}\mathrm{e}/\mathrm{w}i\mathrm{I}\mathrm{d}$
. Hecke .
$\mathcal{H}_{n}(q, Q)$ , ( $n=4,$ $f=0$ )
. , , Hecke
, $7t_{n}^{A}(q)$
. ( $A$ Erdmann Nakano I . [EN] .)
2.1 $F$ , $1\neq q\in F^{\cross}$ , Hecke $\mathcal{H}_{n}^{X}(q)$ $(X=A, B, D)$
. Poincar\’e $P_{n}^{X}$ $(x)$ . , .
(1) $q^{2}\neq 1$ , $\mathcal{H}_{n}^{X}(q)$ finite wild . [ , wild (
$(x-q)^{2}|P_{n}^{X}(x)$ .
(2) $q^{2}=1$ , $\mathcal{H}_{n}^{X}(q)$ tame $(x-q)^{2}||P_{\mathrm{n}}^{X}(x)$





$F$ , $A$ $F$ , $P_{1},$
$\ldots,$
$P_{m}$ $A$
. , $4$ $\mathrm{E}\mathrm{n}\mathrm{d}_{A}(P_{1}\oplus\cdots$ \oplus P\mapsto
, Gabriel , (quiver) $Q=(Q_{0}, Q_{1})$
$Q$ $FQ$ $I$ $FQ/I$ . ,





.) , Dipper, James Murphy Specht [DJM]
, , $FQ/I$
. .
, $q=\sqrt[\mathrm{e}]{1},$ $-Q=q^{f}(2\leq e, 0<f\leq e-1)$ $e.,$ $f$ .
$\lambda=(\lambda^{(1)}, \lambda^{\overline{(}2)})$ , $e$
. , $\mathbb{Z}/e\mathbb{Z}$ , .
$(\lambda^{(1)}, \lambda^{(2)})$ $f$ ,
$\lambda^{(1)}$
$a$ $b$ [ $a+b(\mathrm{m}\mathrm{o}\mathrm{d} e),$ $\lambda^{(2)}$ $a$ $b$
$f-a+b(\mathrm{m}\mathrm{o}\mathrm{d} e)$ .
$\mathfrak{g}$
$A_{\mathrm{e}-1}^{(1)}$ Kac-Moody Lie ,
$F=\oplus \mathbb{Q}\lambda$ , $f$
, $\mathfrak{g}$ . $F_{0,[}$ .
$((0),$(0) $)$ $v_{0,[}$ , $v\mathrm{o},f$ $\mathcal{F}_{0,f}$
$\mathfrak{g}$- D $V_{\mathrm{O},f}$ .
[Abook] , $V_{\mathrm{o},f}$
, .
3.1 $F$ 0 , $\mathcal{H}_{n}=7\mathit{4}_{n}(q, -q^{f})(n\in \mathrm{N})$ . $S^{\lambda}$
Specht $\mathcal{H}_{n}$ n , $D^{\mu}$ $\mathcal{H}_{n}$ D , $d_{\lambda\mu}=[S^{\lambda} : D^{\mu}]$ .
$F_{\mathrm{O},f},$ $V_{0,f}$ .
(1) $\{G(\mu)=\sum_{\lambda\underline{\triangleright}\mu}d_{\lambda\mu}\lambda|D^{\mu}\neq 0\}$ $V_{0,f}$ .
(2) $G(\mu)$ $f_{i_{1}}^{(n_{1})}\cdots f_{i_{R}}^{(n.)}v_{0,f}$ , $F$ ,
$\lambda$
$d_{\lambda\mu}$ $[S^{\lambda} : D^{\mu}]$ .
Specht , Hecke
$FQ/I$ , , $\mathcal{H}_{n}(q, Q)$
.
$FQ/I$ .
. , wild .
3
3.1
$A$ $F$- , $M$ A n .
$\ldots$ $arrow P_{i}arrow\cdots\cdotsarrow P_{1}arrow P_{0}-Marrow 0$
$M$ . , $C$
$\dim pP_{1}$. $\leq C(i+1)^{s-1}$
$i\in \mathrm{N}$ $s$ $cA(M)$ ,
$M$ . .
3.2 $A$ $\epsilon elf$-injective F- .
(1) $A$ , $A$ -7JO $M$
$c_{A}(M)=0$ .
(2) $A$ O $M$ $c_{A}(M)\geq 2$ , $A$ [ tame wild
.
(3) $A$ - D $M$ $c_{A}(M)\geq 3$ , $A$ wild .
, $A$ tame self $\mathrm{i}\mathrm{n}.|.\mathrm{e}\mathrm{c}\mathrm{t}\mathrm{i}\mathrm{v}\mathrm{e}$ $\theta$ finite non semisimple
, $A\otimes B$ wild .
, $c_{A}(M)\leq 1$ $A$ $M$
$A$ tame , $c_{A}(M)\leq 2$ $A$ $M$
$A$ wild , (2)., (3)
. , support varicty .
3.2
, wild $F\langle X, \mathrm{Y}\rangle$ -mod
. , $FQ$ tame
$Q$ affine quiver , wild
$Q$ finite Dynkin quiver affine quiver ,
,
$Q$ subquiver $A=FQ/I$ wild
. .
3.3 $Q=(Q_{0}, Q_{1})$ ,
$(\begin{array}{lllll}0 1 1 0 00 0 0 0 00 0 0 0 00 1 1 0 10 0 0 0 0\end{array})$
4
, $A=FQ/I$ ( wild.
, .
3.4 $A$ $F$ , $T$ $(D_{4})\approx$ .
, $(A, FT)$ $hI$ , (1) $M$ $FT$ , (2)
$M$ $F^{1}=M\otimes_{FT}-:FT-modarrow A$ -mod , $F^{1}T$
A D , FT D A-Wti
, $A$ ( wild .
, $F$ pushdown
. .
3.5 $Q’=(Q_{0}’, Q_{1}’)$ $Q=(Q_{\mathrm{o}j}Q_{1})$ . $\pi=$
$(\pi 0, \pi_{1})$ : $Q’arrow Q$ , $x’\in Q_{0}’$ , $x=\pi(x’)$ , $\pi$
$s(x’)=\{y’|(x’., y’)\in Q_{1}’\}$ $s(x)=\{y|(x, y)\in Q_{1}\}$ ,
$e(x^{l})=\{y’|(y’, x’)\in Q_{1}’\}$ $e(x)=\{y|(y, x)\in Q_{1}\}$
$\vee\check{J}$ .
Galois , $Q’$ Aut(Q’) , $G$
, $x\in Q_{0}$ $\pi^{-1}(x)$ G-
.
$A’=FQ’/I’$ $A=FQ/I$ Galois , $Q’$ $Q$ Galois




3.6 $Q=(Q_{0}, Q_{1})$ ,
$A=FQ/\Gamma$ wild .
$(\begin{array}{lll}0 1 00 1 10 1 1\end{array})$
, Han’s covering criterion .
, $\mathcal{H}_{n}(q, Q)$ .
$\mathrm{H}\mathrm{a}\mathrm{n}$ [H1] .
, Artin $A=FQ/I$ wild .
$|Q_{0}|=2$ 2 , wild 2







37 $F$ $A=FQ/I$ special biserial [ ,
.
(a) $x\in Q_{0}$ ( , $s(x),$ $e(x)$ $|s(x)|\leq 2,$ $|e(x)|\leq 2$ .
$s(x)=\{y\in Q_{0}|(x, y)\in Q_{1}\}$ , $e(x)=\{y\in Q_{0}|(y, x)\in Q_{1}\}$ .
(b) $\alpha\in Q_{1}$ , $\beta’\in Q_{1}$ $\beta\alpha\not\in I$ 1 ,
$\beta\in Q_{1}$ $\alpha\beta$. $\not\in\Gamma$ 1 .
.
3.8([E]) $A=FQ/I$ .$special_{1}$ $bi.seria,l$, , $A$ $f,a,m,e$ finite
.
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